Will tropical forests face slow down with ongoing climate changes? [O-2215-04] by Hérault, Bruno et al.
ABSTRACT BOOK
 International Scientific Conference
  
7-10 July 2015 • Paris, France
In
te
rn
at
io
na
l S
cie
nt
ifi
c C
on
fe
re
nc
e  
   7
-10
 JU
LY
 2
01
5 
   P
AR
IS
, F
RA
NC
E
AB
ST
RA
CT
 B
OO
K
2
This Abstract book is based on a compilation of all abstracts 
selected for oral and poster presentations, as of 15 May 2015. 
Due to the inability of some authors to attend, some of those 
works will therefore not be presented during the conference. 
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Welcome to the Conference
Welcome to Paris, welcome to ‘Our Common Future under Climate Change’! 
On behalf of the High Level Board, the Organizing Committee and the Scientific Committee, 
it is our pleasure to welcome you to Paris to the largest forum for the scientific community to 
come together ahead of COP21, hosted by France in December 2015 (“Paris Climat 2015”). 
Building on the results of the IPCC 5th Assessment Report (AR5), this four-day conference 
will address key issues concerning climate change in the broader context of global change. It 
will offer an opportunity to discuss solutions for both mitigation and adaptation issues. The 
Conference also aims to contribute to a science-society dialogue, notably thanks to specific 
sessions with stakeholders during the event and through nearly 80 accredited side events 
taking place all around the world from June 1st to July 15th.
When putting together this event over the past months, we were greatly encouraged by the 
huge interest from the global scientific community, with more than 400 parallel sessions and 
2200 abstracts submitted, eventually leading to the organization of 140 parallel sessions. 
Strong support was also received from many public French, European and international 
institutions and organizations, allowing us to invite many keynote speakers and fund the 
participation of more than 120 young researchers from developing countries. Let us warmly 
thank all those who made this possible.
The International Scientific Committee deserves warm thanks for designing plenary and 
large parallel sessions as well as supervising the call for contributions and the call for 
sessions, as well as the merging process of more than 400 parallel sessions into 140 parallel 
sessions. The Organizing Committee did its best to ensure that the overall organization 
for the conference was relevant to the objectives and scope. The High Level Board raised 
the funds, engaged the scientific community to contribute and accredited side events. The 
Conference Secretariat worked hard to make this event happening. The Communication 
Advisory Board was instrumental in launching and framing our communication activities on 
different media. We are very grateful to all.
We very much hope that you will enjoy your stay in Paris and benefit from exciting scientific
interactions, contributing to the future scientific agenda. We also hope that the conference 
will facilitate, encourage and develop connections between scientists and stakeholders, 
allowing to draw new  avenues in the research agenda engaging the scientific community to 
elaborate, asses and monitor solutions to tackle climate change together with other major 
global challenges, including sustainable development goals.
Christopher Field, Chair, CFCC15 Scientific Committee
Jean Jouzel, Chair, CFCC15 High Level Board
Hervé Le Treut, Chair, CFCC15 Organizational Committee
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Committees
Scientific committee
• Chris FIELD (IPCC, USA) - Chair
• Philippe CIAIS (LSCE, France)
• Wolfgang CRAMER (IMBE, France)
• Purnamita DASGUPTA (IEG, India)
• Ruth DEFRIES (Colombia University, USA)
• Navroz DUBASH (CPR, India)
• Ottmar EDENHOFER (PIK, Germany / IPCC, USA)
• Michael GRUBB (University College London, UK) 
• Jean-Charles HOURCADE (CNRS- France)
• Sheila JASANOFF (Harvard Kenny School of Government, USA)
• Kejun JIANG (Nanyang Technological Univerisity, China)
• Vladimir KATTSO (MGO, Russia)
• Hervé LE TREUT, France (CNRS-UPMC/France)
• Emilio LEBRE LA ROVERE (National University, Brazil) 
• Valérie MASSON-DELMOTTE (LSCE/IPSL, France)
• Cheik MBOW (ICRAF, Kenya)
• Isabelle NIANG-DIOP (IRD, Senegal)
• Carlos NOBRE (SEPED/MCTI, Brazil)
• Karen O’BRIEN (Universty of Oslo, Norway)
• Joe JACQUELINE PEREIRA (University Kebangsaan, Malaysia)
• Shilong PIAO (Peking University, China)
• Hans OTTO PÖRTNER (Alfred Wegener Institute, Germany) 
• Monika RHEIN (University of Bremen, Germany)
• Johan ROCKSTRÖM (Stockhom University, Sweden)
• Hans Joachim SCHELLNHUBER (PIK, Germany)
• Robert SCHOLES (University of Witwatersrand, South Africa)
• Pete SMITH (University of Aberdeen, UK)
• Youba SOKONA (The South Centre, Switzerland)
• Jean-François SOUSSANA (INRA, France) 
• Mark STAFFORD-SMITH (Future Earth, Australia)
• Thomas STOCKER (University of Bern, Switzerland)
• Laurence TUBIANA (IDDRI, France)
• Diana ÜRGE-VORSATZ (Central European University, Hungary)
• Penny URQUHART (Independent analyst, South Africa) 
• Carolina VERA (University of Buenos Aires, Argentina)
• Alistair WOODWARD (University of Aukland, New Zealand)
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Organizing committee
Chair:
• Hervé Le Treut (CNRS-UPMC)
Members:
• Wolfgang Cramer (CNRS/Future Earth)
• Pascale Delecluse (CNRS)
• Robert Kandel (CNRS/Ecole polytechnique)
• Frank Lecocq (AgroParis Tech/CIRED)
• Lucilla Spini (ICSU)
• Jean-François Soussana (INRA)
• Marie-Ange Theobald (UNESCO)
• Stéphanie Thiébault (CNRS)
• Sébastien Treyer (IDDRI)
Conference Secretariat:
• Claire Weill, Head (INRA)
• Géraldine Chouteau (Météo-France)
• Aglaé Jézéquel (INRA)
• Gaëlle Jotham (INRA)
• Ingrid Le Ru (IDDRI)
• Benoît Martimort-Asso (IRD)
• Nadia Mersali (IDDRI)
• Catherine Michaut (CNRS-UVSQ/IPSL)
• Aline Nehmé (INRA)
• Jeremy Zuber (INRA)
• Aimie Eliot (INRA)
• Eve Le Dem (INRA)
Communication Advisory 
Board:
• Richard Black, Energy and Climate Intelligence Unit
• Hunter Cutting, Climate Nexus
• Owen Gaffney, Future Earth/Stockholm Resilience Centre
• Kalee Kreider, United Nations Foundation
• Michelle Kovacevic, Communications consultant
• Jonathan Lynn, IPCC
• Kim Nicholas, Lund University
• Tim Nuthall, European Climate Foundation
• Nicholas Nuttall, UNFCC
• Roz Pidcock, Carbon Brief
• Charlotte Smith, Communications INC
• Sue Williams, UNESCO
• Denise Young, ICSU
• Jeremy Zuber (INRA)
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second largest forest area in the world after the amazon. 
Deforestation in Congo Basin countries is generally 
expected to be low. the assessment of forest cover and 
forest cover change area is essential for the initiatives 
mentioned above to determine what is referred to as 
activity data in the intergovernmental panel on Climate 
Change (ipCC) 2006 guidelines on the agriculture, Forestry 
and Other land Use (aFOlU) sector.
producing estimates of deforestation in tropical countries 
in relation to greenhouse gas (GHG) emissions often 
relies on the use of satellite remote sensing in the 
absence of national Forest inventories (nFi). a probability 
sample combined with an appropriate response design 
can provide forest cover and forest cover change area 
estimates and their associated uncertainties in the form 
of confidence intervals at a set probability threshold as 
required in the ipCC 2006 guidelines and for reporting 
to the United nations Framework Convention on Climate 
Change (UNFCCC). However, wall-to-wall mapping is often 
required by countries to provide an exhaustive assessment 
of their forest resources and as input to land use plans for 
management purposes, but implementing a wall-to-wall 
approach is expensive requiring specialized equipment 
and staff. the recent release of the Global Forest Change 
mapping products could provide an alternative for tropical 
countries wishing to develop their own wall-to-wall forest 
monitoring mapping products.
a model assisted regression (Mar) estimator was applied 
nationally in Gabon and for selected regions in Cameroon 
and Car using the combination of both reference data 
obtained from a probability sample and nationally 
produced forest cover and forest cover change maps 
and produced from the Global Forest Change data.  the 
resulting area estimate is potentially more accurate than 
the direct expansion estimate and provides an estimate of 
the precision of the estimate which is not available from 
the map statistics alone.
results show that the method presented provides a reliable 
means of producing forest cover and forest cover change 
area statistics and confirm the low level of deforestation 
expected in Congo basin countries. It also confirms the 
high level of forest cover in Gabon with more than 88% 
of the country covered by forest covering an area of just 
over 23.5 million hectares. in Cameroon and Car, forest 
represents about 72% of the area of the regions selected 
with a total of over 5 million hectares.
Forest cover estimates for national level maps lead to 
coefficients of variation less that 0.3% at national level 
in Gabon and between 1.4 and 1.8% at regional level in 
Cameroon and CAR thus reducing significantly the level of 
uncertainty for forest cover area estimates compared with 
reference data alone.
Deforestation rates are generally low, with less than 
0.4% between 1990 and 2000 in Gabon. in Car, the 
deforestation rate is about 1.5% between 1990 and 
2000 and 0.8% between 2000 and 2010. However, the 
deforestation in Gabon is not statistically different from 
0 between 2000 and 2010. the same is observed for the 
Centre region of Cameroon. this is because the changes 
detected are very small and as a result the coefficients of 
variations of change estimates are greater.
Overall, results based on the global forest change data 
are not as accurate and precise and substantial post-
processing and calibation are required to obtain results 
of similar quality than that of the national maps. However, 
it is considered that the level of effort necessary would 
be considerably less than that for producing the national 
maps.
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Will tropical forests face slow down with 
ongoing climate changes?
B. Hérault (1) ; M. Aubry-Kientz (2) ; V. Rossi (3) ; F. Wagner 
(4) 
(1) Cirad, UMr ecoFoG, Kourou, French Guiana; (2) Université 
des antilles et de la Guyane, Umr ecofog, Kourou, French 
Guiana; (3) Cirad, Ur b&sef, Yaounde, Cameroon; (4) national 
institute for space research, remote sensing division, são 
José dos Campos, Brazil
in the context of climate changes, identifying and then 
predicting the impacts of climatic drivers on tropical 
forest dynamics is becoming a matter of urgency. We used 
a coupled model of tropical tree growth and mortality, 
calibrated with forest dynamic data from the 20 year 
study site of paracou, French Guiana, in order to introduce 
and test a set of climatic variables. three major climatic 
drivers of the tropical forest dynamics were identified 
through the variable selection procedure: drought, water 
saturation and temperature. Drought decreased annual 
growth and mortality rates, high precipitation increased 
mortality rates and high temperature decreased growth. 
interactions between key functional traits, stature and 
climatic variables were investigated, showing best 
resistance to drought for trees with high wood density 
and for trees with small current diameters. We then used 
selVa, an individual-based model to run forest dynamic 
simulations for the next century using predictions from 
the ipCC 5ar with 3 different scenarios corresponding to 3 
relative concentration pathways. Basal area, above-ground 
fresh biomass, quadratic diameter, growth and mortality 
rates exhibited decreasing values as long as the scenario 
became pessimistic. temperature is the strongest driver 
highlighting a drop of 40% in average forest growth for 
the rCp8.5. Our results highlights the potential slow-
down danger that tropical forests will face during the next 
century.
2215-pOster presentatiOns
P-2215-01
Amazonia, a tropical forest in transition: 
from natural biogenic conditions to land 
use change, large scale biomass burning 
and urbanization
P. Artaxo (1) ; H. Barbosa, (1) ; JF. Brito, (1) ; S. Carbone, (1) ; 
E. Sena, (1) ; L. Rizzo, (2) 
(1) University of são paulo, applied physics Department, sao 
paulo, Brazil; (2) Federal University of são paulo, UniFesp , 
Department of earth and exact sciences, Diadema, Brazil
amazonia is a large tropical forest in transition, with 
strong pressures for agriculture expansion, climate 
change, urbanization and others. Deforestation rate has 
decreased dramatically, from 27,700 km² in 2004 to 4,700 
km² in 2013, being responsible for a strong reduction in 
greenhouse gas emissions on the order of 70%. agricultural 
expansion and climate variability have become important 
agents of disturbance in the amazon basin. recent studies 
have demonstrated considerable resilience of amazonian 
forests to moderate annual drought, but they also show 
that interactions between deforestation, fire and drought 
potentially lead to losses of carbon storage and changes 
in regional precipitation patterns and river discharge. 
although the basin-wide impacts of land use and drought 
may not yet surpass the magnitude of natural variability 
of hydrologic and biogeochemical cycles, there are some 
signs of a transition to a disturbance-dominated regime. 
these signs include changing energy and water cycles in 
the southern and eastern portions of the amazon basin.
Feedbacks in amazonia are very strong between ecosystem 
functioning, trace gases and aerosol emissions, cloud 
cover, precipitation, radiation balance and other key issues. 
in the wet season, a large portion of the amazon region 
constitutes one of the most pristine continental areas, with 
very low concentrations of atmospheric trace gases and 
aerosol particles. However, land use change modifies the 
biosphere-atmosphere interactions in such a way that key 
processes that maintain the functioning of amazonia are 
substantially altered. this study presents long term aerosol 
and trace gases observations at a preserved forest site in 
Central amazonia, with observations from 2008 to 2013. 
amazonian aerosols were characterized in detail, including 
aerosol size distributions, aerosol light absorption and 
scattering, optical depth and aerosol inorganic and 
organic composition, among others properties. trace 
gases analyzed includes volatile organic compounds 
(VOCs), O3, CO2, CH4, N2O and CO. The central Amazonia 
region showed very low aerosol concentrations (pM2.5 of 
1.3±0.7 µgm-3 and 3.4±2.0 µgm-3 in the wet and dry 
seasons, respectively), with a median particle number 
concentration of a low 220 cm-3 in the wet season. 
aerosol composition shows organic aerosol accounting to 
81% to the pM1 aerosol loading. aerosol light scattering 
and absorption coefficients were very low during the wet 
season, increasing by a factor of 5, approximately, in 
the dry season due to long range transport of biomass 
burning aerosols reaching the forest site in the dry season. 
